INTRODUCTION 41
Culture density was monitored by flow cytometry at 24 h intervals using an Accuri C6 flow 110
cytometer (BD Biosciences). 111
Sucrose gradient fractionation and western blot: Large-scale sucrose gradient fractionation 113 was carried out as described previously (21). Small-scale fractionations for TbPex13.2 silencing 114 were separated as described previously (21) with the following modifications: the post-nuclear 115 lysate was separated on a 13 ml 20%-40% linear Optiprep gradient at 170,000g for 19 h in a 116
Beckman SW-40Ti rotor at 4 o C (acceleration 9 and deceleration coast), 500 μl fractions were 117 taken from the top of the gradient and the protein concentration was determined by BCA assay 118 (ThermoFisher). Protein from each fraction (2.5 μg) was separated by SDS-PAGE and analyzed 119 by western blotting with antibodies against the glycosomal proteins: Tbaldolase (1:20,000), 120
TbPex13.1 (1:10,000), TbPex13.2 (1:10,000), TbPex11 (1:4,000) provided by Dr. ChristineK. Reactions were incubated on ice for 30 min and stopped by addition of 10% w/v trichloroacetic 136 acid (TCA). Precipitated proteins were centrifuged at 17,000g for 10 min and washed once with 137 acetone before being resuspended in cracking buffer (CB; 10% glycerol, 2% SDS, 2% β-138 mercaptoethanol, 100mM Tris, pH 6.8, 0.1% bromophenol blue) and boiled at 100 o C. Proteins 139 were then analyzed by SDS-PAGE and western blotting. 140 141 Membrane association assays: Membrane association assays were carried out as previously 142 described by (22) . For extraction of membrane proteins, 10 7 cells were centrifuged at 800g for 143 10 min and resuspended in 300 μl of ice-cold low-salt buffer for 15 min (5 mM Tris-HCl pH 7.8, 1 144 mM EDTA, 0.1 mM PMSF, 4 μg/ml leupeptin). Cells were then passed through a pipette tip 10x 145 and centrifuged at 20,000g for 30 min at 4 o C. The insoluble pellet was resuspended in 300 μl 146 high-salt buffer (25 mM Tris-HCl pH7.8, 0.5 M KCl, 1 mM EDTA, 0.1 mM PMSF, 4 μg/ml leupeptin) 147 and incubated on ice for 15 min. After incubation, samples were centrifuged again at 20,000g for 148 30 min at 4 o C. The insoluble pellet was resuspended in 300 μl 0.1 M Na2CO3 and incubated for 149 30 min on ice. Samples were then centrifuged at 120,000g for 1h at 4 o C with a 500 μl cushion of 150 0.1 M Na2CO3, 0.25 M sucrose in a Beckman TLA100.3 rotor. Supernatant protein was 151 precipitated by 10% w/v TCA and washed once with acetone before being resuspended in CB. 152 Samples were then separated by SDS-PAGE and analyzed by western blot. 153
Immunofluorescence microscopy: All steps were performed at room temperature. Cells were 160 harvested (800g, 10 min), washed once with PBS, fixed with 2% paraformaldehyde in PBS for 30 161 min and allowed to settle on slides for 30 min. Adhered cells were washed once with wash 162 solution (0.1% normal goat serum in PBS) and permeabilized with 0.5% Trition X-100 for 30 min. 
4). 172 173
Electron microscopy processing and imaging: Cells were harvested (5x10 7 , 800g 10 min), 174 washed three times with PBS, and fixed (2% paraformaldehyde, 2.5% glutaraldehyde in 100mM 175 phosphate buffer pH 7.4). Cells were stored at 4 o C for no longer than 2 days before being 176 processed as described previously (23). Glycosome area measurements were performed using 177 FIJI. Area of visible glycosomes for 15 fields was measured using the measure tool. To calculate 178 the glycosome area as a percentage of cell area, the area of glycosomes from each cell was 179 summed and divided by the total cell area visible. 180
Biochemical analysis of glycosome protein localization: Cells were seeded at 1x10 5 cells/ml 181 and RNAi against TbPex13.2 was induced with 1 μg/ml doxycycline. After 4 days of induction, 182 cells were harvested (800g, 10 min) and washed once with PBS. Cells (2x10 7 ) were lysed using 183 was removed by centrifugation (100g, 1 min) and supernatant was transferred to a new tube, 185 followed by removal of nuclei (1,000g, 15 min Tbaldolase. Under our conditions, the ER is less dense than glycosomes and equilibrates at the 207 top of the gradient. Consistent with being a glycosome protein, TbPex13.2 was detected in 208 fractions 14-20 that also contained the glycosome protein aldolase (Fig. 2) . In contrast, the ER 209 protein, TbBiP, was detected in fractions 20-32.
TbPex13.2 is predicted to have at least 2 transmembrane (TM) domains (14, 24). To confirm that 212
TbPex13.2 is an integral membrane protein, we sequentially extracted membrane-enriched 213 fractions with low-salt, high-salt, and sodium carbonate (Fig. 3A) . The soluble glycosome matrix 214
protein Tbaldolase was detected in the low and high-salt supernatants, whereas TbPex13.2 was 215 detected only in the pellet following sodium carbonate extraction, as expected for an integral 216 (Fig. 4 A, B) . Anti-myc antibodies labeled punctate structures that were 232 distributed throughout the cell and exhibited limited overlap with the glycosome marker 233
Tbaldolase. We used Mander's overlap coefficients (MOCs) to quantify the extent to which 234 mycTbPex13.2 co-localized with the glycosome marker aldolase and the ER marker TbBiP (Fig.  235 and mycTbPex13.2 was 0.62 ± 0.16 suggesting limited co-localization. To better define the 237 relationship between mycTbPex13.2 and Tbaldolase staining, we calculated Mander's M1 and 238 M2 values, which reveal the extent to which pixels in one channel overlap with the other. The M1 239
and M2 values were 0.49 ± 0.20 and 0.91 ± 0.10, respectively. These numbers indicate that 49% 240 of the signal in channel 1 (Tbaldolase) overlaps with channel 2 (myc) and that 91% of the signal 241 in channel 2 (myc) overlaps with channel 1 (Tbaldolase and TbPFK all localized to punctate structures characteristic of glycosomes (Fig. 6A) (Fig. 6C) . In uninduced cells, 58 ± 5% of Tbaldolase was associated 279 with the pellet compared to 48.5 ± 5% in induced cells. This mislocalization was increased in low-280 glucose media with 58.5 ± 5% associated with the pellet in uninduced cells and 38 ± 4% inrevealed that both TbAldoPTS2eYFP and TbHKPTS2eYFP were mislocalized to the cytoplasm 288 in TbPex13.2 deficient cells (Fig. 6B) . 289
290
We next used transmission electron microscopy (TEM) to determine how depletion of TbPex13.2 291 altered overall glycosome morphology (Fig. 7A) TbPex5L is the full-length protein while the shorter form is a result of a proteolytic cleavage (38). 368
Therefore, a co-receptor has not yet been identified in T. brucei. It is attractive to speculate that 369
TbPex13.2 may be playing this role in kinetoplastids. Indeed, the N-terminus containing the YG-370 rich region faces the cytoplasm and is physically positioned to function in this capacity. 3542-3555 (1998 
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